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(54) STACKED BATTERY AND FABRICATING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stacked 
battery which prevents short-circuiting therein and has 
high yield. 

SOLUTION: A wound battery, a stack battery of the 
present invention, has wound electrodes consisting of 
positive and negative electrodes 21 and 22 and two 
sheets of separators 23 interposed in between. This 
wound electrode has insulating layers 216 and 226 made 
of insulation resin, that are formed on both sides of basic 
portions of protrusions 213 and 223 in the positive and 
negative electrodes 21 and 23. For this reason, even 
though non-protruded ends of the positive and negative 
electrodes are exposed due to an axially missed winding 
of the separators 23, short-circuiting is prevented 
between the non- protruded portions of the electrodes 
21 and 22 and the basic portions of the protrusions 213 
and 223 of the electrodes by virtue of the insulating 
layers 216 and 226. As a result, yield is increased 
corresponding to reduction in short- circuiting within the 
battery. 
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(54) [stwv&m ^mmmRTS*v>mmo§smjf& 



(57) [KM] 

f*. jEAP«2 1,22 4:-tOlH^«E"t- S-tfeOir^^ 
U-^2 3i:*»b/iS*lHl«««:**i-'6. ^^#0® 
ffifr-Ctt. EftP5ffi2 1, 2 2<D&ft&2 I 3, 2 23 

6, 2 2 6«s*rt**trv^. -£ft*J>;i> ir/^U-^2 
3 0tt5*^]0#i x tV^g@LTjE^M^2 1 , 2 2(7) 

&&mma&nm lt 2 1 6 , 226 

tCfc?>jEAffiffi2 1, 2 2cD^ttSa52 1 3, 2 2 3« 
*W»i:ora-Cffi»-rsci:^B6it*ixrv^ 0 tog 





1 

*HJLfc*tMMr#U ttgSUaw:, t©'>4<tfctt 
[»**2] MEjECSu tfflE***XtttWE-fe'<u 

js i arm** 2 <^-f ixa>{dR*o««s«»o 

*5 9, ME-fe^i"— i«rE-:fro«ffi«<zm«&t/ 

5 %ttE*U*fc^**©«««0>*K±fc 
— frttfc*/* $ tt^:#7LKtt«-efc 1 7bm 5 ^ 

— # y >r 5: h\ * y ^—^/u^ * h\ ^y/^ 
^ Ks /fy7x-uyx-f/w #yryu— k #y 

T-fe*— A\ *K y 7x-i/y7;l/7^ h\ # y :n— tvw 
*7vH#J!g, ^y m^u-W^* K xfuy-i/ 

ri/7^i/-b, ?tfy ^^-i/V^u^^ h<D^ft< 
i 0 ] BJEjEfliffiXt/8trEAffi«o 5 V>ft 




(2) Wm 2001-93583 

2 

ill >- h i:, E£fI^*#o 

<D'>ft< it«*tt»<o*ffi±(c:BE#?LKttBt 
lftEmffi*f* 4 ME^ttS^ fc fe ft 5 «WK*XMti- * 
KfttHK^>l»E«aj»0**W»*r*tf*aBlcJI 
mK»^^/i*»EK^«-**l-atLTli*tt^« 

r i i * a s*a*i»*rui 

at, 

*#W»*r«a * -frfcttEft^^SSW * * 
WEffl»»Jhlifc#aKljBBtiSr#Stt:fl|xai:, 
20 a* & ft £ r 4: frttflk t i" 5 «ffi<E>S56;frifc. 

[«#«i2] ittE*****xa»r*5v^Ttt, 
»#**TStE«a*4r»*i-ai»**i itcE«om 

1 3 ] fffiES*2tt*tt£if fc*M*4l l 2 
f;iEtto««i^»it*fto 

[«*514] ^/^^rv/ 

^y f x;i/7/p3- ^yr^y/^i, ^y^i 

l 3 (^Ett^fRS^KiS^ffio 

[M#S15] StrEK«»Jfi, aTKSSrfi-r^W*^ 
12M1 4^>v^ttjjiMcE«o«S©«ifi*ffi 0 

^o [»*«i6] msteffiMit. i/7^^»^ 
si, f^^y^y^m y >»iit, 

5*>o^ft< 4 t)— ?i~C&>3fS5ft*I 1 2 75^1 sov^i" 
tt*^cE«<o««^»ift*JSfe. 
[MMtgi l 7 ] «TES»K**^«IJ-**ix5iWEai 

mmits MEaTkttM^ww^^ijx^mEaTKai: 

2 75^1 6 0^rixdMcE«fc^«aoSJ3S*- 

50 i 8 ] ma*&*4tmt* tmm»*#ftk 
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i££^£iMc#f&LT^£ffi#Jli lJbmi 7(D\^-tn 

imxmi 9] wets*** mtv^v^ mmv^v 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] Ltf>U VTVJ*'(*>'r.&Lm,ttL : &m t f«.& 

[0 0 0 4] rcoi: 3^^F^^«?m-r^SWT% 4#§f§ 
Bg 55-80269 -5§-<k$g C: f * , UTO^IU 

[0005] w^^mum^, ^[hiw^^ic^o 

[0 0 0 6] -frti^x., ^^SW^EHimiim^^J:^ 




(3) 2001-93583 
[00 0 7] 

tti»*l^oS»SfB-CfcSK»«S|S3a5|» 9 & 5 Sffi<£>3Sttlg|5 
[0 0 0 8] Jb*oJ:5fcH«tt, #[E]mffim?&(cPi^ 

[0 0 0 9] -T^t>^>, rilb^tllflil^^T 
[0 0 10] — _bf5^^S^ff^V^i at t^^a*^-*5V^ 

[0011] tr-c*8^(i, «*rt8u-c<^«j»^ail 
[0 0 12] 
[0 0 13] 

50 1^ »R#&tt«T«)**«:5IWLfc. 
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5 

[0014] mi *m\<o% i is*^ 

[0 0 151 t4to%, >- httflXEffiKX 

ffi<Dgft5Sffi« (JtWK) ©«»i:»lt 
SSiti Lfc^ttJSBS: *TU *rO'>ft < <b fc*g 

S^EKSixrv^tLtf, ra*icLT]EAH«l©IB-e<o« 
[0 0 17] LfcA*oT*#»fcJ:Jxtf, 

[0018] #*ft-Cr±, 

[0019] :5 LfefltrlB35aiffl^tiffijg^.^sggtStt 




(4) 2001-93583 

[0020] gfria^ttjgp^, BUfESUffi^fifl 

[0021] w^»a«fcM»^^saK-r5»^«c 
w&asfcs. r«>.fc5ft»fi\ H 

[0022] =^r yiti^J: 5 i^tven 

HfittoMS: t ojEffiS £ £ ^r^rtt ©IB lei? 

£;h,5*>tf>-mft< , y^«>^«?6ft^^*poaa^a 
[oo2 3] mil ^A-ftliM 

[0 0 2 4] ^feKOjEffiffiftH* 
^-*u-bttUB) tCfittStft, jE««o*4k*R 

[0 0 2 5] &m&<Dt£toKl£l±'jkto<Dmmtt& 
50 a»»ft^^e>ft*t^«rffl^^-i:* 5 »*l-v^ r<o 




7 

[oo26] iEmm.^xi^w^cn^-f tii>, m^rn^ 
®«£fflv^w£a*#£Lv\, Miasmas* 

[0 0 2 7] ^ico^Ttu <k&om*^bft 

[0 0 2 8] m^l-t>^<^^^^^v^6r 
5 e SSI-. L i PFeftifoy f^AMxtU^- 
h ft if<o#«*Mt^»» bfc**«»KSrfflv ^ 

[0029] (m2^m **wo»2^a*4, nt** 

[0 0 3 0] i-ftfc-fe. Mtt4>ftl3WC*$ 
V^T, litrtEiEfiifi. fl&EftffifiXt/WlB-fe^^— 

[0031] «gm«^ c t :, T^#iHim@fr"cti> ^<£> 
4 K*r*(RK-^stci* b-r 4 , ±'< * jWCft 

[0 0 3 2] ±»<Oj;3 4t^l/->OS 

[0 0 3 3] *^atC*5V^rt. S95*<73^ 1 ^ft-Cifi^ 

fcaMMSlX, ^EM^ CSHO <0'>ft<4t> 
-»Sr««»*4i-*r 4 BfJlS^ 




(5) 4$M 2001-93583 

[0034] ci<o^a-ei±, #*m»*«nfc-t-spr«Btt 

3&s*>63gtti«50WBD^5*>x '>ft< bhftm&<Ofo*U 

*^i6iic5f 9 ft if & tirmffi^^ 4 $ tizm& 

#«a»4*ffl»^**tt»4o|B]jc:tt«»KJl:JB 

^lc*B»«*«lo«rii3ft«ftCfc«*ftifli:t, Eft 
^g^F^T*(Di^g^6 n 4 **ftv\, 

[0 0 3 5] Lfc/^oT#^I£l-£*U;f, «ifert«5T?<0 
#*4l^53b*d s fc5o 

[0 0 3 6] (13^) **Wro*3fftli, It** 

[0037] i^siftM 

H> !6»*J:9ftSw4*r#»4-rSo 1"**^ WIS 

[0 0 3 8] Lfc*6o-c***fcJ:ixtf, W&<D%\^ 
fkRltm 2 J: 9 w 4 a*T-# £ 4 V > 

[0 0 3 9] (gS4#M£) ^^(014^1^ If** 

[004 0] «ri* £>» l #*»SJB 3 ^i£co 

* i ^fkibwm 3 ^«<ov^ tifr&^miztt^xmmn 

[0 04 1] L^^oT*#g«j:J:ix*i, ^^^1^ 
50 «7!?S*3^ikwab*«c:iD*.-c, tfc»W^ffi«c:#lHl©S 
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[004 2] (15 #«) 5 #iktt, ft#Jg 

[oo4 3] ttwrevts S(rj4^4#ao*aic*5v^ 
«ffio«yfiB^»LT3gaL^affl*:*ruT*5 0, stria 

[0 0 4 4] *^a-ci±* t^l/-^^-*OtffiSW 
»tt**LT^5. -tit**.* ir^u— ^ris— jj<om<D 

[0 0 4 5] ±fBtf>#aic«fc*Ui, -fe^u— 

[0 0 4 6] Lfe^oT^^I-cttll^ «rJfioa*t- 
[0 0 4 7] (S6 3M£) 6 

6 mm <omm iti -e *> s □ 

[0 0 4 8] i-ftfo*>, tH^ff! 1 

[0 0 4 9] #7L®aJK^ir^^-^oS 




(6) EfBI 2001-93583 

Sfc* 3E««atfA«««>^SraE*ttA<a**i>e:ix 
[0050] wCOrttt, 4*tC#H«ai«?fi(C*3V^T* 

x&>z> 0 -ttttf^f9-ettft<, #0ms^^#iH]xmi- 

©IHfc*#»t^W*tt< »lE]xaa*J:9W 
*{k*tt#@xa<ox«[dS««**tSo -fc^u— 
* o m # X u I z £ 5 2* g * 9 * co fg T £ BS C r. t & X # 

[00 5 1] Lfc#oT**au:J:tLtf, S(fi£tf>fSl* 

[0052] *^a», iE««at«i«R©H« 

[0 0 5 3] ^15^ *^ai£i3ttS*ft«»K«\ 
l 5 0ta±©iltjSS:tt581tt»'FlttilS» : Fi, 

tt, XL W:i 5 otWi^asici^v^r. HMxafe 
[0 0 5 4] £fc, w^pjgltt^^li, S5?flJc:*5»t 

[00 5 5]fet, r 5 Ufc#?LJH(W*s— #»^« 

^RS^aaiffiSrfflv^ixjf, ttttftfoa&jsi sou 

jB*SX»^ftoTt>«**^*i:5r4:dSft<, « 

[0056] (»7 #a) **w^jb 7 #aii, 

[0 0 5 7] **att, »«0»6*afciS 

-6- 




11 

V 7x^uyx- tvu (^!i7x^i/yt^K) , # 

— K xfi/y-^nti/7^>M^ #D7y 
fkt^y^v, 7yikt?— Vt*^ — ^t7/vtp/D 

[0 0 5 8] ^tlb(Dm?&&&fr*te, 1 5 Ot^i^ 

ic^o^msgit-r s r. t ^r*# 5 <t 9 left So 

[0 0 5 9] t£oT, ffirS6o»6^« 
[0 0 6 0] »8fK *»W(0SB8#gkfi, 

[0 0 6 1 ] 1"ft:b*>, ffi3*0*7*«lC*5 

[00 6 2] *#«^J:ixtf, #?LKaR«-a«Bft?L 
[0 0 6 3] (JS9*a) *»W<DjR9#Sli, 

9is^<Da^Mm?&T^So 

[oo6 4] *rft=b*>. «rieo*6^aat/ 

SBtf^tfV'SaRirftoTV^fc*, -»MX<a*tV^JL 
[0 0 6 5] **aJfcif<-C?Lg<0/hSv^7LS: 

a*ii&M£ftofc<*:#cD*>-y y h^9>«ffi«rS 
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12 

[0 0 6 6] ±iao J: 5 ld##?LK«Kl*, 

[0 0 6 7] Lfc^oT*#i9!lCj:ixll Iif^l6f 
10 g!MS8^MI^0xT, ft»ttHB*r*b^«*L 

[0 0 6 8] (Jfll o^a) o^att, it 

[0 0 6 9] -Tftfo*,, flfrSB^SI 1 3Mfc7!>£ 

[0 0 7 0] *^ic*5^T^IIrSftSSf9J 

[0071] ffior, *^»fc:J:*ui, flrSfc^mi^a 
30 [0 0 7 2] *#«lcfcv^r«:, gtakg 

So 

[0 0 7 3] (mil *so «^^s 1 1 m 
[0 0 7 4] i-*fot>, *^a»i, ^fft^iffiW 

i -<*«jtd^ * titi&&m ±m tt-t s is 

50 ^«fH3I§^ K5H^*t»*r«HlS*fc«nEJ«»^ 
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13 

[0 0 7 5] K»^-&»JJB^XS(^*5V^-Ctt> 8lTK« 

[0 0 7 6] ®ffi«^xm^c:*5v^T^*, ««#<*i£*o 

*»^*a»»riixa. *5^*raxaftttt£* 
xs^v^tLoxgicov>r^, ffiffi^asa («■) £ 

x_s rne>#xaf-ov^Tt>^*c^o^ffltc:?T5 r<h 
[0 0 7 7] 895*^6^18:7^161 

[0 0 7 8] ft*5, «*§»Jh»i:#?LK«l!li:<OWJtSr 
^x.fcv>m^icti, fij»B6Jt«i#7LK«IRi:S:jSij4rjc 

iLit&mt sr«x.am«o«*xasrJs«i-s r t 

[oo79] *#«-cow j»*aii*rtxs, 
Wfflxextf«»iao#xai-oi^Tw:, j^t*^? 

W»?^i»*n*] ±EK4HP«»fcU'C, 15 

o^±^^7^fe^^^wt-5#SB e B ^Rrmtiii5 
ft¥k<D'J>ft< k h-^<Dm^MVm$r**m^Z>z.k 

K N # y ?vw ^ k, ?if y t ^ hv ^ h\ # y ^ ^ 

nuyx-f^ (tK y 7x^uyt^> / K) . *Kyry 

7^y J. — TVl^/U*^ 7$])XjUfc^^ 7$})3L—7 L /l"tr 




(8) mm 2001-93583 

14 

y xf i/yf 1/7^ h^< £ t-Mt^: 
[0 0 8 0] «rlE«i^-f-&*J/BJKfi8xat?fflv^ 

[0 0 8 1 ] *#ai^*3V^Ttt, fiSMEt LT^C, N 
-^5vu-2-fny K> (NMP) % S^^vu^/u* 

[0 0 8 2] £ bl-, RJpasJ$-ft*JL«»«&»Sfc 
JiE^T-WUCK*. 7/U3-/K ^J3-^ 

[0083] -2k A«Ko«aat/taK4 

[0 0 84] *»^-*#Jtt, »«t?fcotfc«tV> 

[0 0 8 5] J5»^-&ffldS^— ^ O-CfctLtf, 
40 Ka- , n xj ' ^ x t^73-^^ s 

**K#-?W*£ttfc*fLT 1 0-3 0ff% (@Jf^^ 
■ft) <b-r*U*> ttft^Kv^i«»^®}BE^»feix5 0 * 
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[0 0 8 6] SS^-frffl^fKSft^ t<0"Cfcixtf. 

mm±mz*ti,xi omm;%£kTk*tti\*. &m<nm^ 

[0 0 8 7] 7 -f>bAttfc*» Six 

[0 0 8 8] ft3o, K$H^#JJBOJBec>#£«\ 2 0- 
lOO/im^ePffSU^, £fc, ^MlClSCt, * 

a«bfc>K fc5WiroiSS:«tB£ Lfc#*lc:*RL 

[0 0 8 9] *XSJ-*3V^Tf±. *4^««©«»«E^ 
[0 0 9 0] Sfc, **«|Jl*5V^Ttt, tMi tt, 

h y ^ i/^^^7x- h&t/ h y -/u^^^^— 
[0091] fnmoM&cnue«jf«>*f^^ 

[0092] gaieK#^Wffixgu::fc^-c\ 




(9) WW 2001-93583 

16 

£ *®£B £ -CA jmmotf U*ttft> Aft ^ fe 
[0 0 9 3] fcV^ tti»XS^*5V>Ti«»^»J«S: 

20 [0 0 9 4] r5Lr, «R<0»**ftt£»LT, 

[0 0 9 5] t£oT, **«fc:J;*Ltf, «f3*<OJB6^« 
[0 0 9 6] (JBl 2*») 2*RH\ IS 

jo [0097] strata 1 1 

«««»fijcxgi-*5^-c\ «as«>R£> ^TK^^^i- 

40 [0 0 9 8] WKSttKfciWcttilS^W 
*D*»»S«?Srfir: LT»^prilB<fc l i"«*Sr*i"65Ka 

jBi^«as*«a<o«*atft5 0 *«=«»tiLT 

So 

50 [00 9 9] **JR-CW\ «*ttK^»»Sr*tt*jBt 
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[0100] *fc, *tt»att, *wwi»2iHs-<ntf3F 

**u**., «B*#rtX»*:««ft§l«* 
[oioi] ^5"C> *ffl«fcflv^filWM* 

LTtt, »«¥4- 3 4 2 9 6 6^ 

[0 10 2] L7&>Lftj&Sfc, roft*OiSftK****J 

iSWW^Pli^ttl-S* Li 5 (*!*K:fto-C 
L£5) ft£\ Stfio*®±l^-4f Swffiftl^ 

x 9 ft « ©ns^ice t mm* <h t + 

B«t>*>ofc. 

[0103] **«rctt, K«M«>VttX^ J: 9 f£^H 

^»J«fc9i*v*fctf>£ft*o ^Wi, S«K4*-fr3B«r 
Itfi^E±Hi*L^t<4^ J«-ftJ5£tf>«» 
ft*»B 

[0 10 4] *HM5#*fctt, «WSIMt^#L 

if 5 L^fCft<, m=ll*£«JSC 

«WS*«Ji**««^fe«l«Ut<<ft6fcft, 
«ao*^^/^«Ht«:lRl±*-&Swi:^'CfrSft^ « 

[0105] tt*, iWSBolB 1 1 *««c*3V^-CH:* mm 




(10) ^§12 0 0 1 -9 3 5 8 3 

18 

^Wfflxa^isv^Ttt, K»**aiJi*K»^»»o 
AMI** *i±i:7Kfti:^ttK^^:^<Sft ; 5^l-9S^ 

[0 10 6] «*tt*»W»*«*0>l**i:Ri6Lfc 
ffcf*. JlMM«BBfcft4ivCv*afc* % KimttW>A 

20 [0 10 7] «§oT*#«^J:*Ltf, Wifi^JBl i*a 
oSMMcjD*., S &fc&#ft«»RJCS:?*»-fT 5 r t 
d*"C# S««S:ftflfif-»5fti-* - fc * 5 "?# « «t 5 t-ft £ 

Jt, n»^tfc*m K#^«mxgK/Bv^««w» 

KfiB^jC< ft 9 , #7Liri«©KKfWW30 s #»^ft«) 

[0 10 8] ft*5, *fflt«*«*ii-*i: 
S*K***a^pHBfMft4r«:W!«li"*-fcfc 

.fctK *«^j^^a^jt-^u^-r<fts<t5t-L 

50 [0 10 9] S««4***»-*5»t 

c-cBw^ai^-t-sr. 

[Olio] **«"CJ4, ^(c:^{fa 2 ^<D^m<D o h 

[0 111] ©*tt»tttl-*«ffll*0fS^»«Tf*»U 

[0 112] ©*tt*«6^Bf«*«>««e*KS:ai*.'C 
50 «t<«»i-s D J^v^r, ^^^*Sic^fi(7>S*^ffi» 
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19 

[0 113] (mi 3*8) 3*gktt, IS 

[0 114] 1"ft*>*>. M^Il 2 3M£C0 

«««?K/8igu:*5^T, SJE«*Xa s *lfcS"t?*>sr 
[0115] ^ot, waz&co^i 2* 

•PdH^o-t 5 *fit-ftS t v^ 5 Sb*as*>S. 
[0 116] ftib\ ttmias^XIt* tK 
KX^tt^Sf&trfi w LTte^flBft'MMESr*"*- S 1 
o£rJBv>S 0 

[0 117] (^1 4*18:) *»S<oJBi 4^«tt, If 
[0 118] **ft*±, «[*OjRl 3*aK 

So 

[0 119] rix6©iWctt*»**mi4, wj"ixt>* 

*ss:*rrs±, it&^A^L^-r<, t> 

5* 5 left*. 

[0120] rttb^^TKttJS^ttJN-fiv^n 

«S««rfllv^:»3^ *<DASfflH-^S#**H4«: 
ffi«> Tffinfcb <o t T S r t & X # So 
[0121] aot#*«l:J:litf, jttr*£<z>Sili 3*1* 

^Sl^Dt, Bi^fi*Xg|£fH^SAS&Oig««S 
■***&l£j£<ft!K S»B6JhSi:#7LK«K^Offi« 




ttffl 2001-93583 

20 

ifix% 5 j: 5 Mft s t ^ 5 3b*a**>So 

[0 12 2] ft*5 N ^/^^i/^f^t/U 

[0123] (jg i 5 #3gwosg i 5 *»»* m 
[0124] i-ft*>%, ma^ss 1 2 

io tt**«r*rsr**:«*£i-s. *#«Tfflv^*« 

«TE«*ttiK^W»fc»*»^»«i-S - t ^T-# 

So 

[0125] «^*^a-ctt. %mmt it, tr=^ 

ttfeoSWIWflHu *XttpH7<OTKBiKtc«-L-C«;v^a 

fntt£^i-s 0 tKx^ph 7otks?si-^^ 

mmft£*ttm-*«s#ft<ft*. *<o&^ 

[0 12 6] ±EI-^J^U/"c1'BgSO c PT^, / 

5(? So 

[0 12 7] (Si 6#^) «P^fl 6^aii, If 
^Jll 6E*0«ffi^»t56*ft-CfcSo 
[0 12 8] "Tft^^. *#a», tu^omi 2#»75 

if— /K ^>^^gg<^5 *?^ft< ki>— mx-foZ^k 
[0 12 9] w*LfcOSK«S»i. «*ttffi#W«.<07K 

■rsr^^s-ctSct 5tcftSo -rft^^>. ittjtfiojg i 4 

±Lt, «*ttK»^»»a>jR««:l^o-t53llHftfc© 

+S«»K©#*»tt«:*b[wiai±**sr 4r*s-C#S 

[0130] ^^c, r*tfe©»«aitt, tb««JA#L"^ 
50 i-<, *«ft»»-x?t*>s. -tix**.. AWK&Vtt* 
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[0131] Sot^iahlt BtrSfcG>»i 2^§* 

[0 13 2] ±BfcM*Ufc* 

[0133] ->7^y^y ^3Jo*-efc, tr 

tvp h y ^ h^>->7 >-£:Ptf $ r t as-et 
[0134] ^ib\ s*«$*r^3Si(^tt5^7^y 

%t-tZ>h, >^ is*??}) y^J^ttS:4it% 

[0 13 5] (*1 7^S) *55W*>*1 7#«tt* ft 
*«1 7ffitt(D««<DS3&;frafc-Cfc5o 
[0136] -rfcfrfe, *#S:tt, fft^GDffl 1 2 3M£7I> 

[0 13 7] *#«-Ctt, *«ffltt**ttW#^t«BH- 
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i-ft*>*>, mFi£tf>Sgl 6#!£ 

left 5 „ 

[0 13 8] Lfc^ot*?l!:l:J:*ill ftfr^oSi 2 

Hi&m k oRRMWiv *o * 5 »* S i v *3 SWIM* 

[0 13 9] Wttf, */U*dP-*»uy^U-fe>Un— ^ : 
C6H7O2 (OH) zOCHaCOONaCi/^^^T' 
y : HaNCaHe S i (OC2 Hs ) 3 

? J*VL0>fr?m# 2 4 2, LfcftST^gtS 
og:te3T*fctK -^>7^7^y^^Mfi^ 
20 221, JD*»»XwftiS3-C*)5rt^5), i/7l/*> 

*<£>Sft<7> (2 2 1/3) / (2 4 2/3) =0. 

9 i {^^±W^ n 4 uv\ 

[0140] (Si 8^&) *¥£W<omi s^mn. in 

[0141] -Ttttet. W3fi<0* l l Jill 

1 7¥RK1*5V*T % UWB*»^»A^ OTBKdWI* 

[0142] *#fkT*i. K^^faxe^fev^r, tfc 

[0 14 3] L*i^oT*#«lc: < tixff, ttim<omi 1 
Mgi 7#S^a*^*Dx., «#«<z>«fflttf-«*ifc 

[0144J (^1 9*S) 9#Sktt, If 

[0 14 5] 8^®^ 
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[oi4 6] seo-c*^atw«tatf, ffri^ofgi s^a 
[0147] tr^-e, *#a-c«aisjx^««s:y^- 

[0 14 8] (S2 0fffl *«W^JB2 0#«tt, It 
[0 14 9] -r*^*,, *¥S!tt, f^Of^l 8^I3:& 

«ix^:«»ttffiSr»Sr:i:^llL<*oTL* 

BtSr»fifc-r * - £ fc ft 6o 

[0150] LfcaSoT#^l£K<fc*U£, »$18 

figl*> HWEW^WWfc 1 0 omftSf5£i-3£> ME 
«[*:2 0«*«KTi:-r«ri:*«S6>^H*LV\ y^ 
? 2*tt<DftAdS 2 0 fifia^r-hlE] £ <h , #7HraR<z>TL 

So 

[0 15 2] Uc^ot, lO^lcifill fflra£<0» 
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[0 15 3] 
[0 15 4] 

[ItllSfl l ] 1 ««««« 1 b L 

waa^jEmsas^ 1 3 1 4 * t osi$ 1 

b, iE@«2 1, £ffi«2 2RXf-tic<D~t/<U-f 2 3 
[0155] 1 te> ^(HjmH^ 2 ^[Hltt^-Cfe 

3&t*&mffi*^l 4&W-T5o t^^#Ki, IE 

m«as^ i 3 1 4b, mmmm* 1 3 , 

14^l^aiMlM^13, 1 4S:lfe»bTiSJg 

-rste^tioai^t o ^i 5 bfrt>mj&£tix^z> 0 

[0 15 6] jESffiSH'-l 3lt Wl£tt*£Rf«tt0>& 

3 bmm<Dmf&<D&&xibz> 0 mfg*>i stz s 
fttw^ 1 4 1 &ft&-rz>*:&&&m u i^m®*^ 

13, 14 ttB* 13, 14 ^ig^i-6 0 

[0157] #|Him<lfr 2 hi:, ffiF«OiE8lffi 2 1 ^.T^ft 
ffi«2 2 b. M8I2 1, 2 2<?DPfl|C-ttt j etL^ffiLiSffi 

21, 2 2 £ £ ticSi^ti^rftoSftwt^i/- 

^23t^?)i5 0 ■ra*>*>#lE]««ft2tt, !EfeK2 

1 &T/fiffi« 22 t -$C<D-ts< l/-^2 3^\ #1* 1 

&$&t \^x^(om *) \z.m&£tLxmi&£ftx\i^z> 0 

[0 15 8]"jE««2 lMu ^ffiS5 2 1 3^t$S 
^7;u^^AS^b46llg2 Hi, 11S2 

K{k**^)jEffiS««« 2 l 2i:d»btt5. ^icAffi 
S2 214, ^WSfB2 2 3«r*J*-*-*#tt©«JSd»fe<C* 
^m«2 2ib. MW&2 l i (D^I^)Si©g8l:8 

mztiiz*— ^^<o^m^mv.m2 2 2 t^e>46 6 

tzm^7j/\'J*fc<D&lL&ffimi<'- htfo5 e 
[0159] j£ffi« 2 1 <Dm\&n 2 1 3 b %Wfo 2 2 CO 

l^tBLT*ricSnTV^a o pj^ttJa52 13, 

2 2 3lt # jfemte 211, 221C05 hfetfoW 2 1 
2, 2 2 2^r^^tb-CV>av^JP?g^$r} : gL-C^ 

f? > fetfoW 2 1 2, 2 2 2 tt, jE«I« 2 1 2&r/ftffi« 2 
2<?)ilffi2 11, 2 2 1W5*)x ^tlfnt^l/-^ 
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[0 16 0] I*WS2 1, 2 2tf>3£aa5 2 1 3, 2 2 

mx~%m£titzm.&p5±mx'foz>w>mm 2 1 6, 226 

!:to 0 1 6, 2 2 6H «»iK^*tb"C^S 

[0161] -ttt***.* 0 2 {C^r-T ± 0 t-s jEJH^*! 2 
1, 2 2<D$ZmU2 1 3, 2 2 3 H Jx-pnfifc^^ffi 
<D&£ttiU2 1 5, 2 2 S^OPfliC-fe^U-^ 2 3J&*& 
ioT^^o "Tftto^. — jj(Dm<DmitiU2 13,22 
3 <hte*<7>1l^^tBSl5 2 1 5, 2 2 5 4r©IBn 

<,*6»«2 16, 2 2 6{c£-DXhmm£tlX\,^ 0 
[0 16 2] L^ot, #0XetC*3V^T*-fiX^je 
r "9 , 3 tf*— Jj<Dfe<D$ZttiU 2 13, 22 

3 t«6*^ffi(0#^UJfflJ2 1 5, 2 2 5 £<£>fffla>£>*Mx 
TL^ofc^lC^, *fe»S2 1 6, 2 2 60>fiq£KJ: 
QM21, 2 2 0Pfl<0®ISfiB6JtSttSo 

ie^«2 i commas 2 i 3it -to«*a^o*ap^» 

^;*ixTV^I6»S2 l 6i:J:oT, ftgfi2 2^ 

Uiffl2 2 5is»r5r.tdSj»ntcB6ih*tLTv>5. m 

ftg=K2 2c0^ffia5 2 2 3fl 
®^^*iXTV^j»»«2 2 6iao-C, ES«2 1 

^»2i 5 r. td*an^BSJt *nrv> 

So 

[0 16 3] *lllftM<z>#@«ffi«ffill BI3(c:^i-J: 
5 ^[Him^* 2 <7)jEffi« 2 1 <D^m^5 2 1 3 

1 3\zmtfc£tXti-&<DM9.t*2 1 4 (@llC|±-ft^ 

£*"*-*o lEffifi2 1 ffl0^m^2 1 4*1 
J&BHK2 lc0^m&P2 1 3^Mt67;V^^A§i 

ig^^(Or-^WiiIW-Cfc^ 0 ^m^2 1 4 
(1 J5tft^«:|C«o-CjEa«2 1 ^^maS2 1 3^5feiS 

}c. *^fRl^ffias-dffiSSS^- 1 3(^>b»St«*Six 
[0164] #lElffi@# 2 (D^mm. 2 2 oo^m 

«2 2 3fc:ll - %C(DMM,&2 1 4 (HI 1 %C<DZh 

i>K ¥&%fa<D±x<Dffiffixi%m&lrix^Z>b 

2 2 4 ft. 2 2 cD^ttS§P 2 2 3 

t6«^S^TOT^I.fflW^^ ^ , J^£lmm 

sff^je^^T 1 — ^«oaic«Sfi5tt-cfcs. ^m*2 2 4 

fl l5l*£#{d;bfcoTAffifi2 2<7)^fctiS52 2 3 <D$fc 
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[0 16 5] #3b\ m&U2 1 3©*3fc*«£&«{*2 

1 4i:*:««:**-r6BHcil S#W*m#2 i 4 

tbgp2 1 3<D&9cffimzfc< %mz j <txmm.'tz>i>\ t 

2 2^M2 2 3 ^:M*2 2 4 (01#1) i £>S 

[0166] ^r— * 3 H HI/H 1 J: 5 
K^iSa5 3 iS^3 i^)f^*^PPa5^itit"t-S- 
JO #ton*R0>KW3 2 £a>fc«/8£:h/C^* 0 P5*«3 
2{c|±^*a5|cKii : ?L^J*^nr^o9 v HRjiJU>6> 

jEma^^- 1 3 xtfAttiss^ 1 4 <^^a 1 2 as-tive 

t7h3 4mU#Hl^l3, 14^-ttt^n 

#3iSP3 2(;:hj£l-o^ 0 ^ti»i 3, 1 

4Wt-> h 3 4 fc^— *3(7>«-£ffl3 2 ir^BBlCIl 
*ti^titt»'< ^^33 ASEKS tL"C * 3 £5H 
*fcl->— /U-LTV>5£ *t t>tC 13, 14i 

^— *3 <h^LTt^o 

20 [0167] mmm 1 <*>ff ja***) *saftwoeisi« 

[0168] «im<o£o\z^ mmmmmmic^^x^ 
jj<Dm<D$zm&2 1 3, 2 2 3 tm^<om(D^mu2 

1 5, 2 2 5 i:^BBd»?>^MxTU*5*'&dS*>») 5So 
t©J:5i*^fc, WtfH 2 51-* *6»S2 

1 6, 2 2 6<7?#«EtC±9M«2 1, 2 2£Offl^M^ 
B&JkSftSo -Tftt>%, IES«2 10^ffi^2 1 3fl 
30 ^:COt&*:ffl5»<D^StC^StfCV>5*feS:S 2 1 6 \C X 
oT, *ffi«2 2 0*5gffiffl2 2 5 

2^T^i-"ftT,r^<^^^t±i95 2 1 5^ftSK2 2cD^ 
tH^5 2 2 3«d««i-5«t 5^* : ^^^l^r^^a«2 2 
^*6»JB2 2 6JCio-C-tO»ffi^[sliBStL6o K« 
(C, ftgffi2 2<DmmU2 2 311 tOW^^SI 
J^fi8;*ixru^Jfe»« 2 2 6^«toT, ISS2 1W 
#38HJffi2 1 5 ir^5iSI^B6Jl:$iX"CV^ 

So 

^0 [0 16 9] Lfc^ot, *l8«SffilO«lHlfl:ffiS?fejcJ: 

tin mm^x(DiE^mmmx(Dmmmm\^±^ 

T U X H p p o © * "9 * ^ ^ _h -f a t v * o $h *ds fc 5 0 

[oi7o] (^js^j i (D&mmmm) m&nmmm 

lXn, ffei!2 1 6, 2 2 6te#U xfi/yo*y h 
^/u hj£KJ;5»*f£«fcoT3Saia52 1 3, 2 2 3 <DW\ 

50 [0171] «#«fc*Stt<D»JIB£: ^^x. 
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>\ #y*A'*>\ ^!ji-f;^h^ #y*^vw< 

yfy, 77; h\ ^y ^yr^7n7>( Ks *y r 

[0172]Jfei§2 1 6, 2 2 6SrMt5*SiL 

£asfc6 e ^otelcfc. ]E8i«2 1MASS2 2£?g 
fiR-T £&M?gcO^mS0 2 1 3, 2 2 3 <0«#«B#<Z>*ffi 

[0173] ftiS, ^m(*: 2 1 4, 2 2 4 tt, HtfcJ^i: 
£fc, ^fcba52 1 3, 2 2 3 l:©««*ttlt 
li*ttttPtt«: if *> o T t> & v 

[0 1 7 4] 

[Xftffl2] (lt)Kfl2 4>«tJ*) j**«2i: U-COMfB 

V*gjtttfS2 2 S^^ffi^fcJISir^l''— * 2 3 4rt 

0 0 i-ftfc-fe, -fc^U— *2 3«U jftffi«2 2^3gffi*P 
2 2 3 0«*a»l^* tf^tB ttRHS*»»t«o-C*3 

[0175] -fc*Uia» 9 < > AffiK 2 2 <£>pTO£ 

9?ZftOT^l/- * 2 31*. *ffi«2 2<D#^fflffl5 2 

»«U2 3 1 fcKrtLTV^. gi*£&2 3 1 IS, ^[HimH 

2 3 town*** —*to*y ho— 9i^i**ixr«»sn 

Ti^ 0 iH»W2 3l^i, #7LKcDir/NU-^ 2 3(7) 

So 

[0176] 3l*§#J 2 <7)#lEl«a«ft't 40 

[0177] mmm 2 ofts/aa*) *«t«-ctt, ^ 

@«2 2(C*rUTi^ffi^b— tfc^-fe^U— ^ 2 3^S«^ 

[0178] ^tL^>x.s H! 5 fC^-T «t 0 l-s 2 2 

3K«fcoT«tah/r:i*SO-e, #"ftt{c J: 19 lEfeK 2 1 

co^ttj^u 2 1 am 5 cot*— -rnfc t lt 2 

1 2 1 5 ^Affiffi 2 2 <03Sffi£(5 2 2 3 (£«fi* 50 
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2 2c0^^m^2 2 5tt. * 2 3 <£>Sfc^ 

£ LTfcjEffifi2 lco^ttig|5 2 1 3«wflEtti-5wt^4 
[0 17 9] L^oT. #^ffi#JO#0mi&®*l-<fc 

[0 18 0] 

[hjs#j 3 ] mmm 3 ^m<ommm 3 1 l 

1, 2 2(DM®|C. 9Z&U2 1 3, 2 2 3 
I5^T\ MS«I2 1 7, 2 2 7»ffi*nW 

IEffifi2lM«iS2 
2 0®ffi^aatc-ffWE-^$n^:#7LWKK2 l 7, 

227-efcSo sisri-tttf. utris^iiifttH 1 Runmm 

2<T)-7 j/loJU-ts+U— ? 2 3 IdttfroT, 

Is— * 23 tm&tOftm&'t Z&KK&teZ 17, 2 2 

7*5, jE*P5«2 1, 2 2(^*ffi^f+«rLX-ftW^ 

[oi8i] iijte«3^«iEi«ffi«ft-t^te^)ffl5>^* 
riitt, msE<o3as«i^«ij«i:ra*-cfc6. 

[0182] (HlKfl 3 *>»ft*80 *SO!5«OEA W 
S21, 2 2fc»dl*nfc#7L**lll2 1 7, 22 7 

[0 18 3] jfef, B»»»*i«2 5%Jctt«J:5^ 

^y7x^l/yx-r/U (ffipMNOLYL PP05 

(ci i onc-c»«p*-fr, ill^Slftd^bixfc. &J-> 

tlfc»f(0±^b, IEAHS2 1, 2 2(-P?B^T-^ 

[oi8 4] fft&ftft+mm&mmztitziE 

*««2 1, 22(i, *"f^3»IB«»SlX, 
LT, ffS»2 5 /zm<0*7L«r«K2 1 7, 2 2 7^ 

jEAWS2 1, 2 2©*Ii:*filJfhfc. 

[0185] (^0*J 3 (D^ffi^j^) ^TLSS^ 2 1 
7 , 2 2 7li, H7 (C^-TJ: o (C, jE*jaSffi 2 1, 2 2 
^^fcb^52 1 3, 2 2 3©«*«|5»^*"CJKfi8:SiX"CU^ 
6o ^*U$>x., ^tBSS 2 1 3, 2 2 3 ^*^UJSB2 1 
5, 2 2 5 kCDm\a*&JlM&m2 I 7 , 2 2 7 &fttE 
LTfijBSrBSlhLTV^o Lfc*ot, *HJ6Wo*Ie1 
litiC^^TIi, «»rtfflT<OjEAP5«2 1, 2 2 

[0 18 6] *tLtf*»9^ttft<, lft07^;UAt/^ 
^2 3*sft<, «IHIXSl-*5v^r^S@*^^sott^ 
7LKttBt2 1 7, 2 2 7SrfcoiE«jWffi2 1, 2 2CQ- 
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[0 18 7] Lfc^oT, *:^liS^JO#lH]mSm?&l-J: 
JkS;h/r^5*>*ft&-i\ *EHtttflc*>*igxsa s M* 

[0188] (ntfefl 3 (Dmmm) m^<o^nmm 

2 1 7, 2 2 7 «r»rti--5 i: LTIt igffl-T 

— /k # y ^ s: h\ « y ai-^/w ^ k, ^yr^-; 

h\ #y 7xr:Uyx-r/K ^!)7!JU-b, ^!J7 
■fe^— /K ^!)7^ h\ #y •7 3L — U>'Xji'Z?>( h\ # 

y v-sv^jis* /Ky^/u^v, Ttfyj.— r/u^-h 

otU7-fy*l^ #y 7^1?-';^ 7s/(k 
[0 18 9] SfflB»^»iKS:»jS-t-5^*^S 

[0190] rr-e, flSlESs^sa^ttftSra^i-ii 

— *Ky xf uy^> h\ ^f-Ji^y t'x/V7/^ 

#?Lftl2 1 7, 2 2 7 0>&S£fp]±$^£gttT% 
ift^, 77 ; h\ ^y ^^^u^^/i-^^ K3=fcl*#y 
[0 19 1] £bf-£fc, J:t)««B47L^«l»^JK«S 

ffcy x h77;utolJ58!i y^A 

X>mv ^C7^ft£fa ? 2£Lv\> 54*«)t*ii 
Itli, ffiKiK^tm*: l 0 omfi^<hi-^i:. 5- 

[0192] J^JLiiO «fc 5 I- LT# bnfc*»-T-«8*^ h 
#7L®SM2 1 7, 2 2 7eMt^)7;fe<btm 5fe 
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jE*M«2 1, 2 2©*BlC#M«[iR2 17, 2 

#7LWW2 1 7, 2 2 7^Mt5lcl5 e 
[0 19 3] ffiCtt«Ki: LTIi, WE»*J^«SH!iJ: 

2 1 7, 2 2 7 0MB;**>'J|0?Lf^£?L4&, J¥£^£ 

20 -e, JEAHC2 1, 2 2*fifflflr*fcr±H26«:fllMI* , t? 

^7LK%J62 1 7, 2 2 7<0 
7, 2 2 7asjBj££ft;fcjEAiS5ffi2 1 , 2 2IC X n— 
[0 19 4] 

IM1&M4] (IB6«4 0««) **Mo3afi«l4i:U 
PSffiiS*7LK*R 2 2 7 {cUfrftT^ 9 , jEHtk 2 1 *i 

^7LS«ast-a^ixTtt^ftv\ ^/c, Mmfe2 2&m 

30 ffi^#7LK«[R2 2 7ic«*?4^rv^stf36^■c^ift<, 
^tHSP2 2 5f>^?LmiR2 2 7d5Jfiffi#SiXfc|ft» 
12 2 8 T«*?ttTV^ 0 ite»S 2 2 8 #7LK«K 
2 2 7S:«fiitR2 2 0i^®lC^i-agS(-> tiffi2 2 
^*^W«FU2 2 5^t#7LKttR2 2 7^*<«fiKSiX 

2 2 7<o?g^(c:|»JE«(c:J:o-c?gfi)c^tfCv^o 

[0 19 5] |6ffi^4 0#ia«ffi«&-tO*b<0»^Olll 

mt. ift&<on&wi<omtfLkm&x~3bz 0 
[oi96] mmm 4 *ntfi«o#iH]« 

2 3oa*a$»s-c#7LK*j«2 2 7(aot§^T 

v^or. {5(cjEH«2 l^H9©T*l-fftfci tt 
tiES«2 i©«ffi*sBmLfe*3gai«2 1 stftSfi 

2 2 ionB-c^Jsi&* s B&it$nTv^o 

2 2(D0^U2 2 5frf&mS 2 2 8 J:o-CS^i^TV^ 
£<7)-C\ 1E«S2 l^«ffidSBUiL^aS«2 1 3 kfk 

mw.2 2<D$¥&mU2 2 5 k(Dfflx<DM.f&i>ffi±£inX 

[0197] ^ r ^TLKttM 2 2 7 22C 
5(? <D^»fiS;$tL-C*5»3, IEffiS2 1 IdHJgfiSSiXTV^ftV^ 
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m&\3 titm tt^ LTV £fc, #?L§CffiB£2 2 

n^*. ^ss^jt^#?lw^2 2 7Rximmm 2 2 

[0 19 8] ^5£^J3^P^lc s #[Eim<lfrO^ 

[0 19 9] ^fttfa>9TN2#< , ir^U—*OfEffi£ 
tO^MSi 2 2 7 ^lEApE]® 2 1, 2 2 (D^l--® 

[0200] ufc^oT, *mmm<Dm®nmmm\c£ 

[0201] mmmi^wmm) *mmmxn, # 
nw&m 227 ^i/^® 228 &fkmm 2 2 {c^^ £ 

[0 2 0 2] 

[*J6« 5 ] mmm 5 *&w<Dmmm 5^1 

1 (DiEmm 21 1 mmniEmfc 21^ m^mmm 3 

2 3[ir.;h,3:WL/«£V\, 

[0 2 0 3] lTft;b^ 3liS0U <hH^I^ jEM&2 1 

o^tu^2 1 so^aj^tcin, mmz&mm2 1 6& 

fl^dc^TV^o Ili£0ij3 <hP£llC, ftHi2 2 

OpSjffilC^ ^titig|5 2 2 3<7)m*^^II5£T-^« 
&m2 2 7frM!&t$tlX^Z 0 

[0204] nig^j 5 (D^mmmmmt^m^^com 
[0205] (mmm 5 co^m^) *mmmxn. m 

1 1 loivrj; jE^f^H2 1, 2 2W7IW 
it^ftTv^o i-^t>^>, JESS2 1 <D$ZftM2 1 3<D 

m*&ft\z.nffim\z.$>mm 2 1 e>tmf&ts)nx\<^z><D 

X\ ftttK 2 2 O^S£ttj£P 2 2 5 i iEfiiS 2 1 (D^U 

2 13 ^Of^H^^ttT^^. <U£<t**t##i*;}x# 

^m$B2 2 3<nmma*. 

J^2 2 7^^^$^lxV^c^T% iEffitg 2 1 ^(H 1 1 <£> 

T^(c-rti,fc t isXhjEmfc 2 1 commas 2 2 3 ^ ikm 

g2 2(D&3£tti&2 1 5 <hc7)^T^^^(55ih$tLTV^ 

So 

[0 2 0 6 ] ftio. :7^/i^#tGQ-t:/<u~ * 2 3 

[0 2 0 7] Lfc^oT. ^Hfe0il^#[HimSm?l!l(-J: 




(17) M2 0 0 1 -9 3 5 8 3 

32 

±£tLX\,^%<DX&m*V^±.^%t^o®y$kfr&> 

[0208] (rnmrn s commm) *mmmte. mm 
mi tmmM3 t<Dm^t>^ticx^xf&tLi,tzmmm 

[0 2 0 9] 

12, mi 2ic*<Dmm&mmmz7jk-f£o^ y^*A 

3 10^, IESS3 1 0a>b&ffi£*Lfcy ^A^V 
^P^^&ttS-e#SRffi^O^®«3 2 0 i^SI$ 

ttT^6ffi^S;^fr3 0 0 !EjiS3 1 o&t*&^« 

3 2 0cDf^|C^ffi-rS@^fg3 4 0 ^^{fx.5 = -r 

[0 2 10] IEJHS3 1 0, ft«£3 2 0^Lt/m®^3 
3 0(1, ^"r^U^X V^tl^ftteZlEUtr— * 3 4 0 

20 xtfAtt*— * 350 £«^fr*T«j*$*Lfc£Ppi^ 

Z>tf*try h 3 6 OicJ: f3ffiS-*ttTV^6 0 
EH^-X 3 4 0Xt/AS-5r— * 3 5 0 f±, fl^l-S;*) 

[0211] [IttfiOft^] xEH«3 1 OIL T/V-S: 
n^^<t9^6RSttOTiilffi3 1 2±iC N LiM 
n204^^^tb^X@^®^3 1 4riS-#fft^j££ 
tbT^^mffi«TfeS 0 wC0IE11^3 1 011, 

i0 [0 2 12] ]Eflil§*Ki LTL iMn204f&^ffif 

-tztth^. mmtttvxAmm&frbte?>mm&j£ 

(KS-l 5) SrJBSb*:, £fc, ^^J^ tt^y fcf 
^^fV7D7^K (PVDF) $rffi^U> 5>tS:^<b 
LTNMP^tUco Ztlbh iMn2 0AB^RXim 

n 2 04^ SM*MPVDFI:8 7:10:30 

[0213] -^co-^-e, x<i«3 i ozm&-tz><D\c 

40 ^^IiIiS3 1 2^tiai 9 t>*:£#ffi»£r 

<Dft&±.\c. ft\cm$k^frjEmm&mzmm^xjEm& 
Mm&m&Lrfzo ^(DiEm&mm*. Eiit«3 i 2 

M^^«;Si-U"CX^^g3 1 4&nti 0 

R (0 1 4mm^P]e) ^^T^SV^r, IEgifS3 
1 2 t^mmm%m3 l 4 i:^^^5X®tS3 l 0^r^ 
50 tio 
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[0215] i*msL<omm nffi«3 2 cm, mmx 

13 24 #^j«£jh,fc«Hfi-C*> , jE«1S 310^ 
lpJ-f5AS*^Sfi5 3 2 0 at IE US 3 1 0«l:^ 
LT^WLfcS?ai»3 2 0 b iSr— ftWJd^-t-So ^ 
^ffiSB 3 2 0 b fi, * <fc«ffi±K:S»B&ltJB 3 2 6 a £: 
t>o 0 4*5, jESt£3 1 0t£#LTR*MW 

WMi- **®R 3 2 0 <D*ffi#A«4r— * 3 5 0 (C^ 
*SftT*5 «9 , -^O^tfciSfl 3 2 0 b fc««4r— * 350 

[0216] 3 2 0lt MI&BSlh/g 326 

a traft:«J^J«SixyS:0?L«»K3 2 6£^:<D^ffi_h 

i 2 ocoPfltc^ffi-t-Si: 5U:K«**u 

je««3 i o tikm%L3 2 ot&mm^xt&m-tztt 

[0 2 17] :<Z)^I«I3 2 6*r«aB±»il«l*.fc* 

sg3 2 o(D$aag^?£(coi>Tf±, »fc»L<R.«i-s 
[0218] — mnms 3oit ^f^a— 

[0 2 19] IESS3 1 OXttftSKSr. -tttetXjES 
>!r— ^3 4 0W^-^3 5 OCSSltgH*^ 

3 3 0£IE111£3 1 0 2U*A««3 2 0 OBflKaALfc 

[0220] («ffi«wK5s*ffi) ±m<omm^m^tz 

nt-X (MCMB) »;fc£JHSLfc 0 fe«»J i 

£>£\ MCMB : SBR7f^^^ : jfr/l^^rS/VW* 
;l/t;VP- J*-*- h : iy"7>f3 y~fV ^VM= 9 

5:3:1: 1 <&H*5Ht*-«E'fr U 7k£#«Cg£ (* 

^*<frS0 £fSS£bfc 0 *<o-*-e, ft« 

[0 2 2 1 ] &l^T\ roSeS^SaJhl^ 5feHiiL 

[0222] r(0^«^JS^fflfSt5^^iS^«T*e; 




(18) #112001-93583 

t, sfe{cfi«a«-ci i otx ii$wi*oJRi-*ri^J: 

Rt/i»*tt^«ixfeftffig»»Ji 3 2 4 £IP3?g±M# 

[0 2 2 3]ifC, rw*Sffi»M3 2 4^*S 
*xfcffl?g£, JT^S#^^^t-<t ^ffig&3 2 0 b£ 
70 «*i-5*ftE»»Sr*i"« ± 5 t-JJr*»tt (015m 
mCOR#E#) tcfl"*>i£^T, ftg*M3 2 0 a fc^ffi 
SP3 2 0 b t^-^^^otftiS^lto 

34) yf^M^mtfc5!if^At^Fy7 

P££. ^tL^tt2 5 : 5 : 7 5©ll^tH^LtiS 
[0 2 2 4] ^O^XntbtltcMft^M*. -fXs—Y 

^mmmnms 2 2<D^ft<D&m.bw&r*z>^bvzt£ 

30 ^o/c 0 

[(SHIS] #U 7x=^yx- ^/vas«f HJ Lfc 
^St-, 8 o c Cco»«S:E*:#^Jt, 

40 4otfi»BJtI 3 2 6 a S:l^fl:ft{c^r-r5#?LKttl» 
3 2 6^#^tbfc 0 

[0 2 2 5] :p LT, ^BSltS 3 2 6 a SrHflcWtC 

®«3 2 0 ?:t#fc 0 
[0 2 2 6] 4*5, *«-C^*tt3t#fl-K*lR3 2 6 
3Wt«3t?»**nfc#?LIC*W2 1 7, 2 2 7 J: 

5 4#?LKffiK^^Stt^<75(i, *»^*t»<oir*a 
{CpTS4S^ii5^^J^*Dx:e>ix-C*3t), rwfi^S 

50 mmizteftistix, m&ttMmv&Kmk&imzti 
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[0 2 2 7] rcD#7LS^J®3 2 6fl. ^<Oi¥^ 

«<. *5»*fttiXSW8V*TH\ *»^5F 

[0 2 2 9] tLT, ft^K«XS^*5V^T. Mfttt 20 

[0 2 3 0] r^Lt, f^^l^lt, 

[0 2 3 1 ] (%]&0!l 6 OflFASMR) #7L®ffi^3 2 6 




«pBH 2001-93583 

55 

^fiRStlTV^. -ttUfrjU ASS 3 2 0CD^tH£fl3 2 
0 b i:Elfi3 1 0cd«£S5 (#36ttiffl5) i: ORIKteffi 
^ihi3 2 6 a (£?Ljt«Bi3 2 6) ^ftLTfilS 

isi^Ttt, m?&^as-e^iE1l«3 1 0Rl*A««3 2 0 
[0 2 3 2] iEHS3 1 0O#*Hi»lC, *T*>» 

#icfc*'<ya*&DTvvcfc, ^K3 2o^fflS3 

2 0b 3 2 6 a d*ER3 jVCV*&ft:M>, P3 

[0233] Ltc&^x*nmm<nffimmmmc£tv 

[0 2 3 4] **Ltf*»0'CW:*< . jE*1*£3 1 0 
«te<a»&xaa s fB*fbSix*. 

[0235] lwsot, *jiiseycoffissm?&t-<ttL 
oaAxsdsjw*{b$ixrajBrn3&sBSjfc*tL. 

[0 2 3 6] (IMS**) «±©±5^LTffltLfc* 

mil 3ic*-*% 4*5, eii 3m mfeztiittk 

[0 2 3 7] 
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38 





&m 




turn 






4.2(V)CC-CV 


3.0(V)CC 






S«t$Bft(mA/cm 4 ) 


ftS&5&&(mA/cm 2 ) 


1 


1 . 


0 


1 . 


0 


2 


1 . 


0 


1 . 


0 


3 


1 . 


0 


1 . 


0 


4 


1 . 


0 


1 . 


0 


5 


1 . 


0 


1 . 


0 


6 


1 . 


0 


0 . 


2 


7 


1 . 


0 


0 . 


5 


8 


1 . 


0 


1 . 


0 


9 


1 . 


0 


2 . 


0 


1 0 


1 . 


0 


4 . 


0 


1 1 


1 . 


0 


6 . 


0 


1 2 


1 . 


0 


8 . 


0 | 


1 3 


1 . 


0 


1 0 . 


0 


1 4 


1 . 


0 


1 2 . 


0 i 


1 5 


1 . 


0 


0 . 


5 



[0 2 3 8] il 3J:^ JEmmtoK 1 g Sit 9 <D$)M 
Sittioi (mAh/g) kM\i*&re*>Zz.k&t>t>* 

[0 2 3 9] Z.G>ii5ij:&SktWbtl1t<DttL* «KNBftJL 30 
t5*I»tS:ix.5#?LK8IR3 2 6 as-frWKiJg/S 

[0 2 4 0] 

mam] ***«-cr±, *»*waia^j3v^T, 

[0 2 4 1 ] *»IS«-C»**ixfc*7LR*Bltt> 



[0 2 4 2] fcl^ r©*itrfflv\ lafttfl 6 £ EM* 
{CUT, y f !?A>f ^^ZMft-Cfcot = >f 

^ft^S'J^L/t 0 -t<o»!JS3BS:Sria l 3 ^tfHtT^-To 

*ufctt«**fi:iE«ffi*it i gSfc* lt\ 

El 1 3 ic^L^io 
[0 2 4 3] HI 31^-TJ; IE^f§^lSl gSfc 

0 ^SB**!* 1 0 6 (mAh/g) fcSKV>«-C*>o 

^iiSaJ: 9 t * & r. 3ft«t>3ft» 

So 

[0 2 4 4] r©*5ft**aW*fe:ftfc©W:, *— ft* 

i*— X(cft^nSJ:p{-fto5tr ^*5%^.6)tbSo 
[0 2 4 5] 

[0 24 6] jfe-r, Affig4*K£ LTMCMBte^ffl 
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39 

i^ivWlfflKL*:, -tttkS:, MCMB : SBR7T 

: ^/W^^r^^f^t/UP- 9 5:4. 
7:0. 3<0B^#Jfc*'?IB-&U 7K£#Mg| (*«) 

^SJ SMMJLfc. ;&@£flf 

[0 2 4 7] rcD^?SO>i-ffiJi(c % Jfe^SISlL 

Bib £ Affi^SJS £»r^*« £ ft S * 5 1-^ i*-- * 

J: 5 fcBf*»* (0 1 5mmORS«) \z 

[0 2 5 0] ftV^C, CO*ffi«cO*ffiJi^#7LK*BI 

[0 2 5 1] 5t-f , B7£&*«*' 2 5 a*%OTK y 7 3i 
= uyx-' r/w (GET^*^ ^ttSL PP053 
4) i:, y f h ]) zr/ud-v *3 L /ux/Uft—;u<{ 

f ^ h y 7;u^o ^ ^^/^-/K 5 K^2 0Srfi£l5 
[0 2 5 2] : 3 LT#fe*Xfc*5HP^JM*:* 5feW#fc 

^^JS^«<l« 1 b^^ 1 b7K^{c2^r B 1g«U. 3I#± 

[0 2 5 3] r0*7LjnM0*B**SSMt^Mm 
(SEM) SrfflV^T«*UfcfiS:. @14^SEM?B 
(d^^ttTV^ J; 5 ***L8#8 0 nm©S7Li $ a 

[0254] — z<D&nmkm<DWTm& s em^ 

[0 2 5 5] &^T\ *7LKttRo«ffiWifi<Off^.*|Pl 
co^f®^^e>i-l¥#fflt-S^UfcrfgS:, SB* 9 l/i mJ^ 




(21) 4#§H2 001-93583 

40 

[0 2 5 6] ^^LKttBtotfAf+ifi^ff^lp)^ 
[0 2 5 7] ftoT, *jafi«TJB«*ixfc*7LIl*Bt 

[0 2 5 8] 

[0 2 5 9] #y TArtDttlii: 10 0 

20 [0 2 6 0] r. o LT»5S*ix^AffiSrfflv^r. XlfcM 
6 fc IKNKlc Lt«iilil:^S Lfc 0 
[0 2 6 1] 

[Hlfiffill 0] A»K©»aS±lcfto?fl5^*#J«rfflv^ 

[0 2 6 2] #y 7x^i/yx-f;wffi$r 10 0 
Sfta^-r^i:. y f^t7 h y ^/P^-a^^/u^/W 

30 [0263] :^ Lxm^ti^m^m^x. mmtn 

[0 2 6 4] 

[0 2 6 5] @Jf^SS^2 5ti%^y7x-i/y 
(GE/7^7 ^thM. PP05 3 4) $:N 

[0 2 6 6] ^9 UTKagStLfcASSrfflV^T, Hffi0y 
[0 2 6 7] 

[3li§#l8~i i o«MSi«%ofPff] ±150<t9fc:f^ 

M^ttfc^jg^j8~i i <D&mmmm.mz^T, 

[0 2 6 8] 1mA/ cm 2 4. 2VCQ^m 

50 BET^f+4^JS«Lyi:S, 0. 5-12mA/cm 2 
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41 



42 



[0 2 6 9] 
[^2] 



m$fc?B&(mA/cm 2 ) 








Pi Bowl 1 1 


0 . 


5 0 


7 7 . 


5 


7 1 . 


4 


7 2 . 


9 


5 0.1 


1 . 


0 0 


7 5 . 


7 


5 9 . 


5 


6 3 . 


8 


2 1.3 


2 . 


0 0 


6 9 . 


6 


3 7 . 


9 


3 8 . 


3 


1 . 6 


4 . 


0 0 


4 8 . 


7 


1 3 . 


1 


1 4 . 


9 


0 . 0 


6 . 


0 1 


2 4 . 


3 


4 . 


9 


1 0. 


0 


0 . 0 


8 . 


0 1 


1 3 . 


0 


3 . 


3 


6 - 


6 


0.0 


1 0. 


0 1 


8 . 


1 


0 . 


0 


4 . 


1 


0 . 0 


1 2 . 


0 1 


4 . 


9 


0 . 


0 


0 . 


0 


0 . 0 



[0 2 7 0] X2KVB1 8 <fc D , SHfi«&~l 0<£>3- 

»s®«fft^fi, ^-rinhm&mi Kommmmm^t 

[0 2 7 1] m2RXimi ^&£#J8~1 

£ 1 0 0£ft£B£ LT, yf^Afi^§tM5-2 0 

So 

[0 2 7 2] 

^KW^m 3 2 6 <Dft;fr 0 3 2 0' t izmzm 

tfLZtifz-t^i"— ? 3 8 oi>m^btixy**z>z.kk<Dtfo 40 

nmmme tmcm&nmmmmmxibZo ^(ommm 
m,mx&, 3 2 0* *h jess^m 3 1 4 <t 0 
fc*£*a*^-r5A«si«ft:3 2 2' jEmfsvon 

S3 1 4 «fc»? t/h$*SS:Wi-5A«S»K«3 24' 
tfrbm&ZtlX^Zo tWt, figil*3 2 2' 
^ffliftffl 3 2 2 bd\ jEffift 3 10 (DffiMBK:** LTSSHi 
LT^S^fflas^ftoTl^So t^i/-^3 8 0 

(i, IEfii»4*H/i 3 1 4 i<lffiSft«JB 3 2 4' <h <OK 



[0 2 7 3] #2afc«TW:* 3 2 2 ' OJHft 

U322 b <owi*nft<omm±i^ ^s^«ifi3 2 
So r^«»B*JtJB3 7 on. mTk&mft+ttnxfrz 
b&m^^xmstistz^-* h*m?fc* ^##tts 

[0 2 7 4] *3illlS«<Z>aSU«*^i3V^TW:, -tr^W 
-^3 8 0^39[JBi*ttSrfiC LT t>> ^iSl*3 2 

2* ^^353 2 2 b (ftfii«ogiasfp) tiEmmmm 

13 24' (]E««Ofl«a) tOlB(Ctt«» 

So 

[0 2 7 5] jEffifi(Offiyi««^. 
^y^CTV^Tt, 3 2 2' 0^^35 3 2 

2 b JiMI&KfjfcJB 3 7 OOTERStiTV^Sfc*, 13 til 

[0276] ufc^o-r*sa6ffiioaaa*ftjcj:ix 
nscor\ m&<o&@m>&&£ vM^^mmmmmzm 

[0 2 7 7] 

3] *ni&m<Dmmmmm~z, i2oi^t 
ic % -tix-ettP»*utt<ojES«4 1 osi;fti«4 2 o 

{JEm&<Dm&} 5Effiffi4 1 Of*. H2 i{c^1-J;5 
Id, ft*«tfc03Effi*fr4 1 0 a t, SW^t±19J4 
l 0 b kfabffif&£tiX\*^Z> 0 

[0 2 7 8] IEffi*ft:4 lOalt T/US =• * AJS <fc «9 
tt* ]Effift«» 4 1 2±ld, LiMn 2 04^ 
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So 

[0279] £ in* &&n4 lobii, &mm± *> * 

y> . d>OjE«*#4 1 0 a «T«fiR-rSjEffi*«ffl4 1 2 
^gc£;ft,So r<7)^ajg&4 lOblt jEffi*«g54 1 2 

tRi#ttic»ritLrtJ:v\ r^^ma54 i o b<Dm* 

£51- L-C»*i-« r 4 So 
[0 2 8 0] jEli«»«4 LTL i Mna 04»*«rfflS 
-fS4 4t>l^ W«Wi:bTAa»»*»6ft**««* 

(ks-15) fc^s-rso ^s^j^LT^yt- 

^y?y7p^ K (pvdf) $rim ^ffc«jK4 

UNMP^ft^o rtlf)L iMn 2 04t&^^ 
PVDF 4 4 ^(^^^Ifi^SiJ^T-NMP^O 

[0 2 8 1 ] to-*-C, m 2 2 ic^-t-J; 9 (-> iEH* 
frSrW/Sr 4 12 4, §£ffigI5 4 1 0 b 4** 

#4lcj; 9tt^^T^/£-rsr 4as-c-#S 0 ~(DjEm 

LTjE*-&*IJi*»*i- -5. r^jEffi-g- 
Bf36©*«^ L/C. El 2 3 C/TtjEMfeill 414^ 

[0 2 8 2] rO]EffiS»K«4 1 4 3&«»filt*nfc*« 
&0§£ffi&U 1 Ob(0«*S»i:, **tt*^»»t? 
*>S*»tScttfi0 7 5/*»J!g4, **tt*^*»bft<5*t 
ttffll4S:fflv^TH«Lfc'<-^ RM. 
ttS4if L-CS»B6itJi*Jg«-rSo ^Ht, B21 
[CTfk LfclEffiESrWS r 4 So 

{ftffi«co«S} AH«4 2 0te, OB 2 4 J: 5 
IC, **tE*OAfll*fl:4 2 0 a 4. *MH*<0»ttitt 4 
2 0 b 4d>fe«jS£aVCV^ 0 

[0 2 8 3] ^ffi;fcft:4 2 0 a Wt, $0?S «t 9 fcS#»fi 
«^*iftt»4 2 2±IC, K*ttd*&**LSA«»4* 
jfjf 4 2 4!ft«— *«UC*J*StLT**. 

[0 2 8 4] 3§ffl§&4 2 0 bte, 19 

^OlS^4 2 0 a£«fi£-f S;ft1ljfi©gi5 4 2 2 
4-#ttK:»/ifc£jh,fcfco-T? > AffiSHf- (H^-erT) 

4raffWlcjgj*bTt>J:v\ r<Oftffi?§feRS4 2 4& 
t/5gffi«FP4 2 0 bO«*a»w*ffi±lc«i. #?LHt£ffi 
4 2 6^**^5. 35USP4 2 0 bOft*SU»0 

2 6a ^ffiSi"5o 

J: 5 1- LTffM-r s r 4 as-cfr S* 




1*i2 001-93583 
[0 2 8 5] jfe-f, Affiffife«4 LTMCMBtS*^ 

&*n-e*uJfl*-r*. -fcixfeS:, MCMB : SBR7T 
7:0. 3<OH*»it*-CE*L, (©JSC) 
£-#J (ASffl^) £i§iS-rS 0 t©-*"C, 

«r«rti- s^ffimsas 4 2 2 4 > ^m^p 4 2 o b 4 &m 

[0 2 8 6] &v^ % r©ft«fcl«©Kffl±t, 
■«Lfcft«ffl^Sr^^-K = -^-S:«v^'C»* 

It, H2 5Jc*-ri5^A«««»4 2 2_b^**S 

20 i@l4 2 4^ 0 

[0 2 8 7] :HT, «tt*ft: 4 2 0 a 4^tB£|54 2 

Obi^-*i:4o^gfim„ ft^T\ 
«©*ffi_hlc*?LKttBS4 2 6 5 I- LTMt 

[0 2 8 8] HJ&£BA*' 2 5 y 7 

(GE^^fy^ttS, PPOS3 
4) 4. Uf ?^t^ Ml7/^n^f^;^^/K 

0 0ll%tt5^5li%^tSii5<t5l^ i^^H 1 
[0 2 8 9] r. 9 LT# btbfclK4>-T-*JS*:, jfcW&fc 

^*»»«r**K2#i«»*u §isjb»fT«:«i-rs. 

*<7?e*. AffiffiJtlc, M*&B6ihS4 2 6 a SrB«c»li: 

{«ftof^»} «±<oJ:5t-b-C#btL^ESS4 l 0 
40 WftM4 2 0^ HI 2 6 iCTjk-T X 0 ^rtL^tLOO 
^ffilR54 10b. 4 2 0 bdSSftQ'fr^ftV^J: 

[0 2 9 0] ro««ai»#4rBf3e^«»«c#*L, * 
So «BB**»**nfc»«r, tHFtrWItiflE 
A - R«ft«:»-5 r 4 So 

[ID 1 ] 1 4 LT<0#@«tt«ft<o£fr«|£Sr 

jo ^-t-wffiwaHtffc*. 
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m 2 ] mmm 1 <D^m^com^mmm^-r 
mmm#:mx&>z> 0 

[B3] mmm 1 <Dm®mm&tmm&mt*mx.tf) 

im 4 ] mt&m 2 t tr^^sisi^^^M^ 

[El 5 ] uttfl 2 o*@««*<D«riiSr^-r»fffi«a: 
0-e&>5 o 

[0 6 j mmm 3 t LTa«iei«ttmtt0>£ttfl!rt«: 
*-r»E«»«ia-cs>5o 

[0 8] Hffi^j 4 fc LT^^ifiis;gs:ft©^«^* 
[0 9 ] mmm 4 <o*ia*«{*(o«rtSr^rwfffi«a 

[Hi 0 ] J£i£#l 5 fc LTO«@«ffi«fta>£#«j*«: 

[in] mmm 5 <&*E««#*>»i*fc^r»rffi*5*; 
[mi 2] mfam6<Dmmmmm<Dffi&&7jk<twmmm 

[014] 3ftlkM8^ma«ttlC«5V^T, 

[015] ja6«8<oa»a«ft^u^T, ^o^g 

[016] 3IJ6«8oa«®«?fi^v^r, ^e^^ffi 

5 ^fgftCtt^C LT/Tt S E M?IX'fc5, 

[017] ^^sCT8offis®m?&{c^ov^■c, *oims 
[018] HJSW8 — 1 1 (D&mmmm.mcD'^x, 

[019] HlKfl 1 2 ^illll^M^^tli 

1020] njfe^j 1 3 (DmmmmmK^^x, *<om 
[021] nam 3sssm»(-*5v^, *<Dmm 
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«ffi«cSr«J*:-raiE«i«*^*f*H-CfcSo (a) lioEffi 
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